One-step formation of stable multiple emulsions by Guenoun, Patrick et al.
HAL Id: cea-02328442
https://hal-cea.archives-ouvertes.fr/cea-02328442
Submitted on 23 Oct 2019
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.
One-step formation of stable multiple emulsions
Patrick Guenoun, Marine Protat, Noemie Bodin, Nadège Pantoustier, Jean
Daillant, Frédéric Gobeaux, Florent Malloggi, Patrick Perrin
To cite this version:
Patrick Guenoun, Marine Protat, Noemie Bodin, Nadège Pantoustier, Jean Daillant, et al.. One-step
formation of stable multiple emulsions. 253rd ACS meeting. Interfacial Phenomena and the Oil-Water
Interface, Apr 2017, San Francisco, United States. ￿cea-02328442￿
ABSTRACT SYMPOSIUM NAME: Interfacial Phenomena & the Oil-Water Interface
ABSTRACT SYMPOSIUM PROGRAM AREA NAME: COLL
CONTROL ID: 2606961
PRESENTATION TYPE: Oral Only : Consider for Sci-Mix
TITLE: One-step formation of stable multiple emulsions
AUTHORS (FIRST NAME, LAST NAME): Patrick M. Guenoun1, Marine Protat1, Noémi Bodin1, Nadège Pantoustier2
, Jean Daillant3, Frédéric Gobeaux1, Florent Malloggi1, Patrick Perrin2
INSTITUTIONS (ALL): 
1. CEA Saclay, Université Paris Saclay, Gif sur Yvette, France.
2. ESPCI, Paris, France.
3. SOLEIL, Saint Aubin, France.
ABSTRACT BODY: 
Abstract: Stimuli-responsive multiple emulsions formed in a one-step mechanical emulsification process are shown to
be stable for months. These emulsions are stabilized by amphiphilic copolymers synthesized by atom transfer radical
polymerization (ATRP). Depending on pH, ionic strength and temperature, different emulsion types are obtained,
including water-continuous (W/O/W) and oil-continuous (O/W/O) multiple emulsions.
In particular W/O/W emulsions can be formed with biocompatible molecules like poly(dimethylsiloxane)-b-
poly(dimethylaminoethyl methacrylate) copolymer and Miglyol® 812 as an oil phase. These emulsions enable the
encapsulation and controlled release of hydrophilic species with the three stimuli: pH, ionic strength and temperature.
Furthermore, we studied the formation conditions of multiple water – toluene – polystyrene-b-poly(styrene-st-
dimethylaminoethyl methacrylate) emulsions. The conformation of the polymer adsorbed at the water – oil interface
was probed using an original neutron reflectivity set-up. Our results evidence a correlation between emulsion type and
polymer conformation. More precisely, the formation of multiple emulsions is promoted by a decrease in the curvature
of the microemulsions formed in water, in agreement with cryo transmission electron microscopy and small angle
neutron scattering. Finally, we exhibit predictive criteria for the formation of multiple emulsions based on interfacial
tension and polymer partitioning measurements.
